ANALYSIS OF NON-IONIZING RADIATION
OR A .4 MET EAR S )

This report analyzes the non-ionizing radiation levels for a 2.4 meter
earth station. The Office of Science ané Technology Bulletin, No. 63,
October 1585, specifies that the maximum level of non-ionizing
radiation that a person may be expcsed to cver a six minute period is
an average power density equal to 5 mW/cm**2 (five milliwatts per
centimeter sguared). It 1s the purpcse cf this report to determine the
power flux densities of the earth staticn in the far field, rear field,
Iransition regicn, between the feed and reflector surface, at the
reflector surface, and between the antenna edge and the ground.

The following parameters were used to calculate the various pcwer Zflux

.

densities for this earth station:

Antenna Diameter, (D) 2.4 meters

Antenna surface area, (Sa) = pl (D**2) / 4 = 4.52 m**2
Feed Flange Diameter, (Df) = 19.0 cm

Area cf Feed Flange, (Fa) = pi (Df**2) / 4 = 283.53 cm**2
wavelength at 14.2500 GEzZ, (lamkda) = 0,021 meters
Transmit Power at Flange, (P) = 2.00 Watts P
Antenna Gain, (Ges) Antenna Gain at = 0.832E+05

14.2500 GHz = 49.2 d3i
Ccnverted to a Power
Ratio Given By:
Antilog (49.2 / 10)

pi, (pi) 3.1415927

Antenna aperture efficiency, (n) = 0.55

1. Far Field Calculations

The distance to the beginning cf the far field region can be found Ek
the following equaticen: (1)

Distance to the Far Field Region, (Rf)

0.60(D*%*2)
lameda

164.2 m

(1) "Federal Communicaticns Commissicn, Public Notice of January 28,
1986, "Further Guidance for Broadcasters Regarding Radicfreguenc:

-

Radiation and the Environment", pp. 17 & 138.
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Table 1

summary of Expected Radiation Levels

Calculated Maximum

Regiocn Radiaticn Level (mW/cm**2) Hazard Assessment
1. Far Field, (Rf)= 164.2m 0.05 SATISFIES ANSI
2. Near Field, (Rn)= 68.40m 0.10 SATISFIES ANSI
3. Transition Regiecn, (Rt) 0.10 SATISFIES ANSI

Rn < Rt < RE

4. Between Reflector 14.12 POTENTIAL HAZARD
and Feed

5. Reflector Surface 0.0¢% SATISFIES ANSI

6. Between Antenna 0.04 SATISFIES ANSI

and Ground

7. Conclusions

sased on the above analysis it is concluded that harmful levels o:
radiaticn will not exist in regions normally occupied by the public o:
the earth station’s ocperating personnel. The transmitter will be
turned off during antenna malntenance so that the ANSI Standard of 5.¢
nW/cm**2 will be complied with for those regions with clecse proximit;
o the reflector that exceed acceptable levels.



The maximum main keam power density in the far field can be calculated

-

as follows: (1)

on-Axis Power Density in the Far Field, (Wf) = (GES P
4T§IT%§§*£2)'

0.49 W/m**2

= 0.05 mW/cm**2

2. Near Field Calculations

power flux density is considered to be at a maximum value <throughout
the entire length of the defined region. The region is contained

within a cylindrical volume having the same diameter as the antenna.

- -

past the extent of the near field region the pcwer density decreases
with distance from the transmitting antanna.

The éistance to the end cf the near field can be determined by the
following egquaticn: (1)

Extent of near field, (Rn) = D=**2 [ 4(lamkda) = 68.40 m

The maximum power density in the near field is determineé by: (1)

Near fielé Power Density, (Wn) = £§.0(n)P mW/ca**2
1(D

x-xZ)
= 0.87 W/m**2

= 0.10 mW/cm**2

3. Transition Region Calculations

The transition region is located Dbetween +he near and far fielc
regions. As stated above, the power density begins to decrease wit!
distance in the transition region. While the power density decrease:
inversely with distance in the transition region, the power densit
decreases inversely with the square of the distance in the far fiel
regicn. The maximum power density in the transition region will nc
exceed that calculated for the near field region. The power density 3
tne near field region, as shown arcve, will nct exceed 0.10 mW/cm**2



4. Region Between Feeé Flange and Reilector

Transmissions from the feed horn are directed toward <the reflecter
surface, and are cecnfined within a conical shape defined by the feed.
The energy between the feed and reflector surface can be calculated by
determining the power density at the feed <flange. This can be

accomplished as follows:

Il

Power Density at Feed Flange, (WZ) 2(P) |/ Fa

14.11 mW/cm**2

5. Main Reflector Region

The power density in the main reflector region is determined in the
same manner as the power density at the feed flange, above, but the
area is now the area of the reflector aperture:

Power Density at Reflector Surface, (Ws) (2(P) / Sa)

= 0.88 W/m**2

0.09 mW/cm**2

6. Regicn between Reflector and Grecund

Assuming uniform illumination of the reflectcr surface, the pcwe:
density between the antenna and ground can be calculated as follows:

Power density between Reflector and Ground, (Wg) = (P / Ssa)
= 0.44 W/m**2

= 0.04 mW/cm**2



1o
(W] O O

w
.

O w e [
- - -
D (=) (] o 19 V—

~I

EXHIBIT II

TECHNICAL SUMMARY
Applicant's Name: Satellite Communications Sysrams
Site Lecation: N/A - Transportable
Service: A) Domestic
B) Temporary Fixed Ez=th Sration
C} Privare
D) Transmit
Larirude: Degrees, Minutes, Seconds N.: N/A - Transportable
Longitude: Degrees, Minutes, Seconds W.: N/A - Transportable
Cperating Bands: 14,05 - 14.4 GHz (transmict)
Points of Communication: All KU Band Satellires
Site Elevation: N/A - Transpor:able
Range of Satellite Arc: ° to ®° W, Longitude at 14 GHz
N/A - Transportable
Elevation Angle Arc: ©° to ° at 14 GHz

N/A - Transpor:able

10.0 zZzrth Station Azimuth Arc: ° to® atr 14 GHz

N/A - Transoortzbie

Max. E.I.R.P. Density Toward the Horizon: ¢BW/4 kHz at 14 GHz

N/A - Transportable

12,0 Transmitter Equipment:

12,1 Quanity: -

12.2 Mifr/model: MC L/ Model 10832
12.3 Power: 300 Warts

12,4 Frequency Range: 14.05 - 14,53 GHz
12.5 Frequency Stability: 2.3 x 10-7 per day

12.6 Emission Control: Emissions will be limited per Sections

25.202(gX 1), {2) and (3) of FCC Bules.



EXHIBIT 1I, pg.2

13.0 X==ceiving Equipment:

13.1 Mfr/model: N/A

13.2 Frequency Range: N/A
14.0 Axenna Faciliries:

14,1 Communications

14,2 Size: 2.4 Meters in Dizmeter
14.3 Type of Feed: Prime Fccus, 0.5 db attenuation

¢ Mfr/ Model: Satcem Technolegy; 240KV
14,5 Gain:
Frequency Gain

Transmit 14,25 49 0+-0,2db

14,6 Maximum Height: 16 Feer, 4.9 Meters AGL
12,7 3 dB Beamwidth: Transmit 0,61°

15,0 ==ote Control: NO

8.0 R2ceiving Svstem Noise Temperature: N/A

17.0 Soordination Fregquencies: Mzx. E.I.R.P

Fregr=cy Band Pol Emission Max. E.I.R.P. Density
140332200 MEz V,H 360CCF9 73.97 24,27 dBW/+ &

r—

5.0 Svircnmental Consideration: Minor
19,0 Sr2quency Coordination : Sec Nazrative portion of application, Section C.

20,0 FAA Norificarion: Not Reguired



